We present direct imaging of magnetic flux structures in the anisotropic, spin-triplet superconductor Sr 2 RuO 4 using a scanning µSQUID microscope. Individual quantized vortices were seen at low magnetic fields. Coalescing vortices forming flux domains were revealed at intermediate fields.
A Type II superconductor allows flux penetration in the form of quantized vortex lines (φ 0 =h/2e), when placed in a magnetic field greater than a material and sample-shape dependent lower critical field H c1 . In an isotropic type II superconductor the vortex lines have a shape of round cylinders forming a triangular or square vortex lattice. In the case of anisotropic superconductors vortex shape and vortex lattice structures depend on the symmetry and of the angle of the applied field. Sr 2 RuO 4 is a tetragonal, layered perovskite superconductor with a superconducting critical temperature (T c ) of 1.5 K [1] . The anisotropic superconducting properties of Sr 2 RuO 4 are apparent in the penetration depth anisotropy λ c = 3µm and λ ab =0.15µm or in the anisotropy of the critical fields H c c2 =0. 075T and H ab c2 =1.5T [2] and are related to its two dimensional Fermi surface. In the past decade much of the interest on Sr 2 RuO 4 has derived from the theoretical suggestion [3] and subsequent experimental support [2, 4] that Sr 2 RuO 4 is a spin-triplet, chiral p-wave superconductor. NMR measurements have observed that the spin susceptibility is unchanged upon entering the superconducting state [5] , NQR measurements reveal the absence of a Hebel-Slichter peak in 1/T 1 T [6] and T c is strongly suppressed by non-magnetic impurities [7] . A spontaneous magnetic field has been detected in the superconducting phase indicating the breaking of the time reversal symmetry (TRS) [8] . A TRS breaking state implies a multiple component order parameter. The microscopic pairing mechanism is still under debate.
Among the possible symmetries of the p-wave state the order parameter d(k)= z(k x ± ik y ) [9] corresponds closest to the experimental results. The spin of the Cooper pairs lies in the basal plane (equal spin pairing) with the d vector in the c direction. However this form of d usually gives a nodeless gap and seems inconsistent with power law dependences observed experimentally in many quantities as for e.g. the specific heat [10, 11] . An interlayer coupling [12] (multi-band model) was proposed to overcome this dilemma along with an orbital dependent superconductivity [13] . The superconductivity originates from an active band γ and is induced in the passive bands afterwards through inter-band interaction.
The essential order parameter keeps the symmetry z(k x ± ik y ) in the active band with an anisotropic gap.
Degenerate TRS breaking states can appear in the form of domains in the superconduct-ing state. Domain walls [14] would separate regions of degenerate order parameters with different surface magnetization. These domains are predicted to act like fences impeding the vortices in their movement. Thus the visualization of vortices and the subsequent observation of intrinsic pinning of vortices [15] are a necessary and important step for resolving the unconventional superconductivity in Sr 2 RuO 4 .
Small angle neutron scattering (SANS) measurements revealed formation of a square vortex lattice [16] in Sr 2 RuO 4 after field cooling in fields ranging from 50 to 300 gauss applied along c-axis. The square lattice and the detail of the magnetic field distribution around the vortices were found to agree qualitatively with a two-component p-wave Ginzburg-Landau theory [17, 18, 19] . However, SANS is a bulk probe that is sensitive to the long-range correlation in the vortex state rather than to the local structure. No scanning tunneling microscopy images of Sr 2 RuO 4 succeeded to resolve vortices. Here we present the first microscopic images of the magnetic flux state in Sr 2 RuO 4 , using a custom-built µSQUID force microscope (µSFM) [20] . The µSFM is a sensitive tool for observing individual vortices on a local scale with a spatial resolution of 1µm. The µSQUID detects the magnetic flux emerging perpendicularly from the sample's surface.
During the imaging, the µSQUID moved in a plane above a cleaved ab surface of a single crystal of Sr 2 RuO 4 . The distance between the sample and the SQUID was kept constant at 1µm during scanning by a force detection scheme. The crystal was grown by a floating zone technique using an image furnace [21] . Specific heat measurements of crystals taken from the same single-crystal rod showed volume superconductivity below a temperature of sample temperature decreases below T c and under applied magnetic field vortices form in a superconductor and may stay pinned at fields lower than H c1 . The observed flux structures were seen to disappear completely above T = T c = (1.35±0.05)K, in agreement with the T c value determined previously in specific heat measurements.
After field cooling the sample down to 0.35 K in an applied field of 2 gauss, we observed the presence of flux domains (Fig. 2a) . The difference in flux density between the red gauss, the imaging area is 31µm × 17µm and flux free domains appear green. Fig. 2b) shows the magnetic state after zero field cooling the sample and applying then 50 gauss, the area is 62µm × 33µm. The measurement temperature is 0.35K.
and form domains of magnetic flux. In order to examine the stability of the domain configuration the in-plane field was raised while the c-axis field was kept at 2G. [28, 29, 30] between vortices along the plane spanned by the anisotropy axis and the in-plane applied field. Nevertheless we observe this coalescence of vortices even when the in-plane field is absent which suggests that another interaction mechanism is present.
How will the flux domain structure evolve as the in-plane field is further tilted toward the anisotropy axis? In Figure 4 , the parallel field, H ab , was constant at 10 gauss and the perpendicular component was increased. Each data set was acquired after field cooling. In 
